Mesiodistal and buccolingual crown dimensions of the right deciduous teeth of 133 white children were analyzed for information on sexual dimorphism and sex discrimination using discriminant analysis. Even though consistent differences were found for only 15 out of 20 paired measurements, five of them significant a t p = 0.05 or better, discriminant analysis showed the possibility of correctly sexing up to 75% of the juvenile sample, using a maximum of seven deciduous teeth.
Discriminant functions have become a widely used method for the sexual diagnosis of human skeletal remains (Pons, '55; Thieme and Schull, '57; Giles, '64, '66, '70; Giles and Elliot, '63; Van Vark, '70; Ditch and Rose, '72; Van Gerven, '72; Garn et al., '77) . Recently, several investigators have had success with discriminant functions based on the toothcrown diameters of the permanent teeth alone (Ditch and Rose, '72; Garn et al., '77) . Although these investigators did not discuss the obvious implications of their results for the sexual diagnosis of the remains of children, it is apparent that discriminant functions of the human dentition may provide reliable nonradiographic means for sexing immature skeletons.
The sexual identification of immature remains has been an important problem in physical anthropology for many years. Various workers have attempted to use size dimorphism in the dentition as an aid to sexing the remains of children. Bailit and Hunt ('64) achieved 58% accuracy by comparing the developmental ages of the individual dentitions with published male and female standards of tooth formation from radiographs. These authors assigned to the individual the sex of the standard which caused the least variation among teeth. The discriminant functions employed by Ditch criminant functions were based on the permanent teeth and would sex few children less than 12 years of age. If sexual dimorphism in tooth-crown size is as pronounced in the deciduous dentition as it is in the permanent dentition, then it may be possible to correctly assess the sex of children as young as two years.
Percent sexual dimorphism between the male and female means for the dental measurements is presented together with tests for the significance of the differences of the means. Five sets of discriminant functions are calculated to determine the most reliable combination of measurements for sexing the deciduous dentition. One set of discriminant functions is based on the 20 dental measurements used in this paper, the other four sets of functions include only ten measurements each; these four sets are the maxillary teeth, the mandibular teeth, all mesiodistal measurements, and all buccolingual measurements.
MATERIALS AND METHODS
The mesiodistal and buccolingual diameters of the right deciduous teeth of 69 boys and 64 girls in the University School Growth Study of the University of Michigan were chosen for study. These individuals were selected from the sample of 204 white children used by Garn et gual) for the deciduous teeth of the right side of the dental arch. Using this subsample of 133 children with complete sets of measurements insured that the sample size would not change between discriminant functions incorporating different sets of measurements. The dental dimensions were measured on an optical digitizing device, the OPTOCOM (Van der Linden et al., '72; Moyers et al., '76) . The measurements from multiple casts of each individual were averaged, and the resulting raw values were examined for sex-based differences with univariate and multivariate analyses employing the Michigan Interactive Data Analysis System (MIDAS).
Student's t was used to test the difference between the male and female means for each of the 20 measurements. Percent sexual dimorphism (100 x [male meadfemale meanl-100) was also calculated for each measurement. These two univariate analyses helped focus attention on those individual measurements showing a large degree of sexual dimorphism.
Five sets of variables were then included in stepwise discriminant analyses (Afifi and Azen, '72) using statistical procedures incorporated into MIDAS. These analyses were employed to isolate combinations of variables which most effectively separate the sexes. The sets of variables used for each discriminant analysis were selected so that the accuracy of sexual discrimination for different sets of teeth and measurements could be contrasted. The total of 20 variables was kept intact for one set of stepwise discriminant functions and was subdivided for the other four into ten mesiodistal, ten buccolingual, ten maxillary, and ten mandibular variables. The selection of variables is of practical interest to the physical anthropologist dealing with archaeological materials, as either the mandible or the maxilla is often missing from excavated material. In these circumstances, discriminant functions combining measurements from both jaws would be of no use. Furthermore, because the mesiodistal crown diameters of the teeth are reduced by interproximal wear, the buccolingual measurements may prove more useful for sex identification.
RESULTS
In all, the teeth of boys tend to be larger than those of girls in 15 of 20 comparisons Student's t showed that the means of five variables are significantly dimorphic a t the p Q 0.05 level, whereas only one significant difference would be expected by change. The male mean significantly exceeds the female mean in the mesiodistal diameter of m2 and the buccolingual diameters of m2, m', m2, and the maxillary canine.
In the other univariate analysis, four teeth show sexual dimorphism greater than 2.0%. The male exceeds the female mean on three of them: the widths of the upper canine, the upper first molar, and the lower second molar; the female mean exceeds the male mean for the length of the lower lateral incisor. The greatest percent dimorphism in the deciduous dentition is 3.15% for the buccolingual diameter of ml.
The stepwise discriminant functions began with no variables included in the model, then added the variable with the largest value for its F-statistic, which measures the ratio of within sex variance to total generalized variance. The stepwise discriminant functions proceeded through the allotted variables for each model in this manner, adding one variable a t each step, and computing a new discriminant function for each step. For the set of 20 variables, this resulted in 20 discriminant functions including from 1 to 20 variables. The smaller sets of variables had ten discriminant functions each. The percent of the total sample correctly classified by each of the ten stepwise discriminant functions for the maxillary, mandibular, mesiodistal, and buc- colingual variable sets is compared to the first ten stepwise functions calculated for the 20-variable set ( figs. 1, 2) . In practice, it is seldom desirable to include every variable from a list of measurements with as high a degree of intercorrelation as dental dimensions. Adding highly correlated variables to a discriminant function may produce no new information to improve the discrimination and may actually introduce noise to reduce the discrimination. The problem with "noise" can be avoided if a n F-statistic with a significance of p 9 0.05 is required for the inclusion of a variable in a stepwise discriminant function. This cut-off point seems justified since few of the models increased their accuracy of sexing with the inclusion of less significant variables. No model included more than four significant variables.
Given the p S 0.05 criterion, the model based on the maxillary dentition includes the width of m1 (table 2). The mandibular model includes the width of m2 and the length of i2. The model based on mesiodistal measurements includes the lengths of m,, i', and the upper canine. The model employing buccolingual measurements includes the widths of ml, m,, m2, and i'. The model based on all 20 variables includes the width of m', the length of i', the width of m2, and the width of m,. The percentages of the population correctly sexed by the discriminant models incorporating these variables are 63.9, 66.2, 68.4, 64.7, and 67.7, respectively . However, if the p d 0.05 criterion is ignored, then combinations of variables may correctly sex as much as 75.2% of the population.
DISCUSSION
Several of the variables with significant values for Student's t were not included by the computer as significant variables in the stepwise discriminant analyses. This omission is probably due to the fact that these variables were quite highly correlated with variables already incorporated in the models so that their sex-related variability was redundant and contributed little to increasing the accuracy of the separation of sexes. Van Gerven ('72) noted a similar effect in his investigation of sexual dimorphism in the human femur.
The sexual dimorphism of the deciduous dentition is small compared to that of the permanent dentition. The mean of the absolute values of percent dimorphism for the deciduous teeth is less than the mean values for percent dimorphism of the mesiodistal toothcrown diameters of nine populations discussed by Garn e t al. ('67) . This effect is not due to the pooling of the buccolingual and mesiodistal dimorphism for the children, since the buccolingual dimorphism is comparable to the mesiodistal dimorphism for both children (this study) and adults (Garn et al., '66) .
The relatively small degree of tooth-crown size dimorphism in the deciduous dentition makes the discriminant functions computed from these dimensions less effective for separating the sexes than similar discriminant functions calculated from the permanent dentition. The only discriminant model based on the deciduous dentition correctly sexing over 75% of the population required nine measurements on seven teeth. In comparison, two of the models presented by Garn et al. ('77) required only two measurements on the permanent dentition to sex 204 individuals (including the 133 examined for this study) with an accuracy exceeding 80%.
Sexual dimorphism in tooth-crown diameters appears to be less pronounced in the deciduous than in the permanent dentition. The results of this study may be tempered by the observation that the population studied here is a statistical population, and the pattern and degree of dimorphism may be different than would be encountered in a biological population. Furthermore, the results reported here relate to the study population alone and should not be generalized beyond it.
